[Abstract] Cyanobacteria are prokaryotes, which perform oxygenic photosynthesis. Among them, the unicellular cyanobacterium Synechocystis sp. PCC 6803 (hereafter Synechocystis) is a well characterized model system for studies on oxygenic photosynthesis, light signal transduction etc.
Stable transformation of Synechocytis is achieved via the uptake of DNA and incorporation into the host genome by homologous double recombination. This allows for the generation of gene knock-outs (KO) by replacing the coding sequence of the gene of interest by a KO-cassette (comprising of a selection marker flaked by sequences of the gene of interest) or stable overexpression of certain genes of interest after insertion of a corresponding overexpression cassette at a neutral insertion site on the host genome. Stable transformation of Synechocystis was reported by Grigorieva and Shestakov (1982) . Since then, variants of the initial protocol have been applied successfully to transform Synechocystis sp. Here we describe a lab-protocol that was applied successfully for stable transformation of Synechocystis (Schwarzkopf et al., 2014) . 9. To achieve complete segregation, single colonies were picked and streaked on BG11 plates containing the appropriate antibiotics (see step 10 for appropriate antibiotic concentrations). When cells were gown (about one to two weeks) cells were streaked again on new BG11 plates containing the appropriate antibiotics. This successive streak purification was repeated at least four rounds (in total) to ensure segregation. 10. To check for positive genomic integration of the construct PCR on genomic DNA was performed. It might happen that complete segregation cannot be achieved even after several rounds of successive streak purification. This might happen when a gene knockout is attempted of a gene, which is indispensable for viability of the cells. In such a case anti-sense approaches or overexpression of dominant negative forms might be applied to interfere with the function of the gene of interest.
Materials and Reagents
11. Positive clones were maintained on BG11 agar plates containing appropriate antibiotics under continuous illumination (20 μmol/m 2 /s) and were restreaked in 2-week intervals.
Common antibiotics used are chloramphenicol at 8 μg/ml, spectinomycin at 10 μg/ml, kanamycin at 10 μg/ml. 
